Inhibition of fibroblast collagen synthesis and proliferation by levamisole and 5-fluorouracil.
Experimental studies indicate that anastomotic healing in the intestine is compromised by the immediate postoperative administration of 5-fluorouracil and levamisole. Since fibroblast functions are crucial to healing, we investigated the effects of (combinations of) both drugs on proliferation and collagen synthesis of rat skin fibroblasts in vitro. Proliferation was measured in actively dividing cells by cellular [3H]thymidine uptake and collagen synthesis in non-dividing cells by [3H]proline incorporation into collagenase-digestible protein. 5-Fluorouracil strongly and significantly (P < 0.05) reduced DNA synthesis and collagen synthesis at concentrations of 1 microM or more. The latter effect was not specific for collagen since total protein production was affected similarly. Both effects depended on the duration of exposure to the drugs. Levamisole also inhibited fibroblast proliferation dose-dependently, but less effectively than 5-fluorouracil: 50% inhibition was observed at approximately 0.1 mM. Collagen synthesis was unaffected by levamisole. If levamisole was added together with a low (0.1 microM) concentration of 5-fluorouracil, which in itself did not decrease thymidine incorporation, levamisole's antiproliferative effects became apparent at concentrations as low as 1 microM. A similar effect, but at a much higher concentration (1 mM) was noted on fibroblast collagen synthesis. These results indicate that levamisole potentiates 5-fluorouracil effects in fibroblast cultures and that direct effects of these drugs, alone or in combination, on fibroblast proliferation and collagen synthesis may be responsible for their negative influence on wound repair.